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in the usual way. The third method consisted in centrifuging
the grains in a solution of potassium bromide of increasing
. concentration until a point was reached where the action of
the centrifuge failed to bring the grains either to the top or
bottom of the liquid. The density of the solution was then
estimated as usual. In dealing with the same set of grains,
the three methods gave closely concordant results: for example,
in the case of some gamboge particles the densities determined
by the three methods were respectively 1*942, 1*94 and 1-95.
In addition to the density it is essential to determine the
volume of the grains; and here, again, Perrin employed three
different methods in order to provide a control upon the
accuracy of his results. In the first place, he made a direct
measurement of the diameters of the grains. When a drop of
very dilute emulsion was allowed to evaporate on a microscope
slide, Perrin noticed that the grains of resin ran together under
the action of capillary forces; so that when the liquid had
almost entirely passed away, the grains were left in closely
packed groups side by side, just as small shot lie on a tray.
By counting the number of grains in a row and measuring the
total length of the row, it was easy to determine the diameter
of the particles; and since the error in measurement was less
in the case of a long row than it would be in the case of a
single particle, this method had an advantage over a direct
measurement of individual particles.
The second method devised by Perrin depended upon
another observation made by him. When gamboge grains are
suspended in a feebly acid liquid, the particles do not adhere
to one another; but when they strike the glass walls of the
containing vessel they stick firmly. Thus after a few hours,
all the gamboge spheres are found clinging to the surfaces
of the microscope slide or the cover glass. By counting the
grains on a given area at leisure the number of them in a
given volume of emulsion can be found; and since the strength
of the same emulsion can be established by desiccating another
portion of it and weighing and measuring the volume of the
residue, it is possible to determine the mass and the volume of
each grain present.
Perrin's third method depends upon the application of
Stokes' Law. According to Stokes, when a spherical particle